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Abstract 
Poyang Lake is the largest fresh water lake in China, but the water quality has deteriorated gradually in recent years 
due to rapid population growth, urbanization, industrialization and extensive agriculture. As the most important 
aquiculture basement of Jiangxi Province, aquiculture waste water is the main source of agricultural diffuse pollution. 
The organic pollution in aquicultural waste water originates mainly from exceeding fish food, excrement and 
secretion of fish, they are reflected as increasing in water quality indexes such as TSS, CODCr, BOD5, TN and TP. 
This thesis studied the removal efficiencies of constructed wetland in typical aquiculture waste water around Poyang 
Lake. The results indicate that constructed wetland has high removal abilities in organic load. 
 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
 
Keywords: removal efficiencies, constructed wetland, aquiculture waste water 
Introduction 
Poyang Lake is located at the south bank of the mid-low reaches of the Yangtse River, it is China’s 
biggest fresh water lake. As the critical buffer area for the Yangtse River, Poyang Lake executes multiple 
ecology functions with regards to biodiversity conservation and flood mitigation. It is not only an 
important winter habitat for migrant birds in the world, but also has significant meaning for national and 
international ecological security.  
In recent years, the water quality of Poyang Lake has deteriorated gradually. With strict controlling 
measures for point source pollution, diffuse pollution from the catchment is becoming an increasingly 
serious contributor, especially the agricultural non-point source pollution around Poyang Lake.  
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Agricultural non-point source pollution can be localized at barnyards, feedlots and cropland where 
water runoff carries manure, fertilizer, ammonia, pesticides, livestock waste, oil, toxins from farm 
equipment[1]. This pollution is discharged into rivers’ and lakes’ soil and sediment and finally leads to a 
decreasing water quality. 
In contrast to point sources, agriculture non-point sources are much more difficult to identify, they 
originate from a number of different areas within the catchment and they are transported by a number of 
different hydrological pathways and arrive at different times depending on rainfall patterns[2]. 
Poyang Lake and its perimeter zone is the most important basement for aquiculture in Jiangxi 
Province, the fishermen put redundant fertilizer, feedingstuff and fish drugs into fish pond to improve 
output. Downstreams, high levels of these toxins deplete the oxygen content in water bodies, kill animals 
and fish, and eutrophication and economic loss occur as a result. So the study on control and treatment of 
aquiculture waster water has becoming an urgent task for Poyang Lake environment conservation. 
Constructed wetlands are man-made wetlands designed to improve water quality, they were widely 
used to treat a wide variety of waste water throughout the world. It has been acknowledged due to its low 
cast, low energy consumption and good effect [3]. Constructed wetlands may be classified according to 
hydrological characteristics (free water surface and subsurface systems) and subsurface flow CWs could 
be classified according to the flow direction (horizontal and vertical)[4] .  
Site location and constructed wetland system 
Field experiments were made at a pilot-scale constructed wetland research site which is located in Yanhu 
Village, Gutang town, Lushang District, Jiujiang City. Gutang Town is surrounded by Poyang Lake in the 
east, north and south, so the aquiculture is a traditional livelihood. The chosen fish pond is 59m in length, 
56m in width, the total area counts at 3300m2. A 1200m2 constructed wetland was built next to the fish 
pond, it started operation in the summer of 2009. The constructed wetland consisted of 4 subsurface tanks, 
filled with a sandy soil and the other three with a sandy clay loam field soil. Each tank measured 34 m in 
length, 12 m in width and 1.1 m height, the main substrate was aggregates by different particle sizes 
(figure 1 and figure 2).  
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Figure 1 Plan view of circulation aquiculture system 
 
 
Figure 2 Side view of constructed wetland 
Experiments and Methods 
Aquiculture. Fish fry were put into the fish pond at the beginning according to intensive aquiculture 
level, the density was: 100 grass carp (150-200g)/mu, 150 Chub(50-100gr)/mu, 100 aristichthysnobilis 
(150-250g)/mu, 300 crucian carp (50g). An oxygen compressor was settled in the middle of the fish pond 
for aeration when the dissolved oxygen gets too low. Assigned staff was in charge of regular feeding and 
management of the constructed wetland. 
Plants in constructed wetland. Constructed wetland A was vegetated with Thalia dealbata , Hedychium 
chrysoleucum and Acorus calamus; constructed wetland B was vegetated with Cannaceae indica var. 
flava, Canna indica and Vetiver zizanioidesǄThe water flowed from the deep zone, through the shallow 
vegetated section to the outlet. 
Constructed wetland performance. The study began in August, 2009 by running household waste water 
through the treatment tanks; On 12th September, the system started receiving waste water from the fish 
pond by 10% of total volume; from 18th October, the waterwater increased to 15-20% of the total volume. 
Water samples and water column information such as dissolved oxygen (DO), oxidation-reduction 
potential (ORP), temperature and pH had been collected to determine initial conditions. 
Table 1 Operational parameters of the constructed wetland in three phases 
phase 
Volumn/d 
(m3) 
Area 
(m2) 
Hudraulic  
load(mm d) 
Retention  
time(h) 
Time  
interval(h) 
Running 
times 
6th August- 
10th September 
660 850 388  1.82 24 1 
12th September- 
15th October 
1320 850 582  1.26 12 2 
 
 
Water distributor 
Discharge pipe 
Vent pipe 
Inflow  
35cm (D 1-2cm) 
25cm (D 3-4cm) 
30cm (D 1-2cm)
20cm(D 3-4cm)
Tanks
Outflow
 15cm(D 5-6cm)
Collecting pipe
20cm concrete imperious layer
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18 October- 
15 November 
1980 850 776  0.94 8 3 
Result and Discussion 
During August to November, 2009 and March to June, 2010, the physical and chemical indices of inflow 
and outflow were measured on-site. The average values are presented in table 2. 
Table 2 Physical and chemical indices of inflow and outflow 
Indices inflow Outflow 
Temperature( )ć  24.3±5.6 22.5±5.2 
pH  7.61±0.42 7.10±0.36 
Dissolved oxygen(mg/l) 6.26±2.48 4.65±0.74 
Conductivity 
(ȝS/cm) 
360±37 352±54 
TDS(mg/l) 168.5±24 171.2±25 
Salinity(‰) 0.14±0.04 0.13±0.02 
oxidation-reduction potential 438.2±166.41 298.4±68.53 
The figures manifest that there is no significant difference between inflow and outflow in 
conductivities, TDS and salinity (P>0.05). While the outflow temperature was lower than inflow in 
summer, which is helpful for Thalia dealbata to grow. In contrast to that, the pH- and DO-values 
indicates a significant decrease between inflow and outflow.  
3-5 times water samples were taken at 3 periods with different hydraulic load, the following six 
parameters have been analysed in the laboratory: TSS, CODCr, BOD5, TN, NH4+-N, TP, using average value 
of all data at the same time as the water quality of the period. Table 3 indicates the removal efficiencies. 
Table 3 Pollutant removal efficiencies at different hydraulic load 
 Hydraulic load(mm/d) 388 582 776 
TSS 
Concentration of inflow(mg/l) 21.7 25.1 28.6 
Concentration of outflow(mg/l) 4.2 4.6 4.9 
removal efficiencies(%) 80.1 81.7 82.9 
CODCr 
 
 
Concentration of inflow(mg/l) 68.4 70.2 65.6 
Concentration of outflow(mg/l) 11.2 12.4 12.8 
removal efficiencies(%) 83.6 82.3 80.3 
BOD5 
Concentration of inflow(mg/l) 32.3 34.4 30.6 
Concentration of outflow(mg/l) 4.5 4.3 5.1 
removal efficiencies(%) 86.1 87.5 83.3 
TN 
Concentration of inflow(mg/l) 2.94 3.06 2.68 
Concentration of outflow(mg/l) 1.36 0.96 0.94 
removal efficiencies(%) 53.7 68.6 64.9 
NH4+-N 
 
Concentration of inflow(mg/l) 0.30 0.56 0.72 
Concentration of outflow(mg/l) 0.13 0.20 0.24 
removal efficiencies(%) 56.7 64.3 66.7 
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TP 
Concentration of inflow(mg/l) 0.27 0.35 0.33 
Concentration of outflow(mg/l) 0.05 0.07 0.09 
removal efficiencies(%) 81.5 80.0 72.7 
 
As table 3 shows, the constructed wetland had good removal efficiencies in TSS, CODCr, BOD5, TN, 
NH4+-N and TP. The removal efficiencies values were 80.0%, 80.3%̚83.6%, 84.8%̚87.5%, 53.7%̚
68.6%, 56.7%̚66.7%, 72.7%̚81.5% respectively, by the hydraulic load less than 776 mm/d.  
The absorption capacities of wetland plants showed a positive correlation with their biomass[5]. The 
higher the pollution load was, the more removal efficiencies of N, P could be measured. The wetland 
plants grew rapidly by higher concentration of N, P in the water that boosted the direct absorption 
capacities of the plants. Meanwhile the plants growing give out organic materials to substrate, which 
makes a good living environment for microorganism. Furthermore, it can be seen in table 3, the removal 
efficiency is positively correlated with the increase of the hydraulic load. 
Conclusion  
Organic burden in aquiculture waste water is mainly from exceeding fish food, excrement and secretion 
of fish, they are reflected as increasing in water quality indexes such as TSS, CODCr, BOD5, TN and TP. 
This thesis studied the removal efficiencies of constructed wetland in typical aquiculture waste water 
around Poyang Lake. The results suggests, the constructed wetland has high removal abilities in organic 
materials, the removal efficiencies values are 80.0%, 80.3%̚83.6%, 84.8%̚87.5%, 53.7%̚68.6%, 
56.7%̚66.7%, 72.7%̚81.5% in TSS, CODCr, BOD5, TN, NH4+-N and TP respectively. The 
management and maintenance of constructed wetland is quiet simple, so it is a remedial technique and 
can widely used around Poyang Lake due to its low cost, high removal efficiencies. This technique seems 
to be suitable for small to medium-sized contaminated sites. 
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